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SOLUTION>The light guide plate 2 formed of a transparent plate body that 
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luminance is obtained on the top surface 2a of the light guide plate 2. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Light from the one or more point light sources of a transparent plate which carry out incidence from an end 
side at least It is the light guide plate made to diffract, a diffraction grating prepared in a rear face of the above- 
mentioned plate, and a diffraction grating prepared in the surface of the above-mentioned plate - While a ratio or a 
cross-section configuration of grid **** / non-grid **** in unit width of face of a diffraction grating of the above- 
mentioned rear face is made to change, and a diffraction grating of the above-mentioned rear face and a diffraction 
grating of the above-mentioned surface cross at right angles and is prepared A lattice spacing of a grid of this surface is 
set as constant value smaller than an average lattice spacing of a diffraction grating of the above-mentioned rear face. Or 
a light guide plate characterized by being set as a fixed configuration which diffracts the diffracted light with a high 
orda: cross-section configuration of a diffraction grating of the above-mentioned surface with a well head, and obtaining 
uniform and high brightness in the surface of the above-mentioned light guide plate. 

[Claim 2] It is the light guide plate made to diffract, a diffraction grating in which light from the one or more point light 
sources which carry out incidence from a rear face of a transparent plate was prepared at the rear face of the above- 
mentioned plate, and a diffraction grating prepared in the surface of the above-mentioned plate - A light guide plate 
characterized by being set up so that uniform and high brightness [ in / in a lattice spacing of the above-mentioned 
diffraction grating or a cross-section configuration of the above-mentioned diffraction grating / the surface of the above- 
mentioned light guide plate ] may be obtained while a diffraction grating of the above-mentioned rear face and a 
diffraction grating of the above-mentioned surface intersect perpendicularly mutually and are prepared. 
[Claim 3] A light guide plate characterized by a diffusion board which whitens equalization or the diffracted light which 
carried out the spectrum being formed in a surface side of the above-mentioned light guide plate by scattered reflection 
in the diffracted light in a light guide plate according to claim 1 or 2. 



[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A^^^^ 2/5/2004 



* NOTICES * 



Page 1 of 8 



Japan Patent 0£fice is not responsible for any 
damages caused hy the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated, 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the light guide plate used for back lights and 
luminescence induction boards, such as a liquid crystal display. 

[0002] 

[Description of the Prior Art] Recently, these people proposed the thing as shown in drawin g 6 as plane illumination 
equipment used for the back light of a liquid crystal display (JP,09-325218,A). The light guide plate 32 which consists 
of transparence plastic resin with which tiiis plane illumination equipment 3 1 was formed in the lower part of the liquid 
crystal display panel 40, and the diffraction grating 33 was formed in rear-face 32b, The fluorescence pipe 34 with the 
cold cathode or the semi-hot electrode as the light source arranged along with heavy-gage side edge side 32c of this 
light guide plate 32, It consists of a prism sheet 37 for condensing arranged in parallel with the surface side of the 
reflector 35 which covers so that except for surface 32a of a light guide plate and the fluorescence pipe 34 may be 
surrounded, and reflects light, the diffusion board 36 arranged in parallel with the surface 32a side of a light guide plate, 
and this diffusion board 36. 

[0003] Fabrication of the above-mentioned diffraction grating 33 is carried out to rear-face 32b which inclines at the 
angle of 0.5 degrees - 5 degrees as a detailed marked line slot so that the light which carries out incidence to an 
abbreviation horizontal can be received from the fluorescence pipe 34 on the whole surface, and the diffracted light of a 
low degree by the relational expression (1) of diffraction mentioned later is an abbreviation perpendicular from surface 
32a of a light guide plate, and the lattice spacing d is set up so that outgoing radiation may be carried out in accordance 
with the direction of total reflection. Moreover, the ratio of grid **** / non-grid **** in each \mit width of face 
typically shown all over drawing of a diffraction grating 33 in the 1 1 sections (thick wire division manager / thin line 
division manager of each section) be set up so that it may become large gradually, as it separate from ****32c so that 
the amount of diffracted lights may increase according to reduction of the attainment quantity of light from the 
fluorescence pipe 34. In addition, the above-mentioned section is about 1000 pieces farther than 1 1 pieces mostly in 
fact. 

[0004] With the above-mentioned conventional plane illumination equipment 3 1 , the white light which came out of the 
fluorescence pipe 34 goes into a light guide plate 32 from ****32c at an abbreviation horizontal. The lattice spacing d 
prepared all over this is diffracted by collaboration of the smooth side where it adjoins between the dozens of microns 
(0.1-10 micrometers) marked line slots of a majority of diffraction gratings 33 firom submicron one, and the synergism 
in the whole surface of rear-face 32b which inclines at the angle of 0.5 degrees - 5 degrees. Outgoing radiation of degree 
(for example, the l-3rd order) the diffracted light is carried out to an abbreviation perpendicular fi-om surface 32a of a 
light guide plate 32 like the arrow head in drawing, reinforcement - low - one conventional side is as large as 0.16mm, 
as compared with many conventional triangular pyramid prism sides which carry out total reflection of the light 
according to an individual as the sum of a light corpuscle in geometrical optics, without cooperating with a next door, it 
is markedly alike, and the outgoing radiation light of high intensity is obtained. In addition, since the diffraction 
efficiency (ratio to the incident light reinforcement of diffracted-light reinforcement) of grid **** / non-grid **** in the 
unit widtii of face of a diffraction grating 33, i.e., a grid, is large as it separates fi-om ****32c by the side of the 
fluorescence pipe 34, the decrease of the quantity of light in accordance with separating from the light source is 
balanced, and the amoimt of diffracted h^ts increases. In this way, surface 32a of a light guide plate 32 is high 
brightness, and is compared very much with homogeneity. 

[0005] In addition, although the diffracted light carries out the spectrum of it like the arrow heads R, G, and B in 
drawing 6 with the relational expression (1) of diffraction mentioned later since the white light which comes out of the 
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fluorescence pipe 34 has the spectrum distribution which has a peak in blue (B), green (G), and red (R) Since it changes 
to the original white light, it is condensed with the prism sheet 37 subsequently to a front face arranged and it goes away 
by passing along the diffusion board 36 arranged in the front face, a high brightness deer is also compared with 
homogeneity from a lower part by the white light without the spectrum of 40 liquid crystal display panel. Moreover, 
since except for the surface of a light guide plate 32 and the fluorescence pipe 34 are covered by the reflector 35, 
incidence of most light of the fluorescence pipe 34 can be altogether carried out to a light guide plate 32, and the liquid 
crystal display panel 40 is further compared with high brightness. 

[0006] The light guide plate which has a d= 3-micrometer diffraction grating using the metal mold which carried out the 
marked line of the pattern with ultra-fine processing technology as the high brightness of the above-mentioned light 
guide plate 32 and an example of an experiment of xmiform lifting was manufactured, and as a result of measuring 
surface brightness with a location of 100mm with the same surface brightness of a light guide plate with the about 300- 
micrometer conventional printing pattern from the light source side edge side, it has become clear that the twice of the 
former of the latter are also bright. Therefore, since the back light of high brightness is obtained also with few 
fluorescence pipes 34 of power consumption, if it applies to the liquid crystal display of a cell drive, the life of a cell can 
be doubled, and if it applies to the liquid crystal television of a cell drive, as for this light guide plate 32, image 
appreciation on the bright outdoors will be attained. 
[0007] 

[Problem(s) to be Solved by the Invention] As for the above-mentioned conventional light guide plate 32 which these 
people proposed, it is the premise of high brightness and uniform field-like Ughting that the fluorescence pipe 34 
extends as the line light source so to speak along with the **** 32c. However, it originated in miniaturization of the 
light guide plate 32 accompanying the miniaturization of the liquid crystal display panel 40, or the demand of power 
consumption reduction, and the fluorescence pipe 34 could not be used, but the case where a light emitting diode etc. is 
small and a back light must be constituted using some point light sources of power saving has increased. If the light is 
arranged and switched on to heavy-gage side edge side 32c of the above-mentioned conventional light guide plate 32 as 
shown in drawing 2 , a place three light emitting diodes Only by the three bright lines L prolonged in a straight line in a 
longitudinal direction from each light emitting diode appearing in surface 32a of a light guide plate 32 This brightness 
cannot be extended in a longitudinal direction, but the pars intermedia of the adjacent bright lines L and L becomes 
dark, and there is a problem that size cannot illuminate a liqxiid crystal display panel about 2x4 inches or more to high 
brightness and homogeneity. 

[0008] Then, the purpose of this invention is to offer the Ught guide plate which can continue and obtain uniform 
brightness to the whole illxmiination side highly, as a result can also attain reinforcement of the cell by reduction of the 
power consumption of the light source, even if it uses the point light source by preparing a diffraction grating so that the 
bright line of the longitudinal direction by the point light source can be expanded to the surface of a light guide plate in 
a longitudinal direction. 
[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned pxirpose, invention of claim 1 Light from the 
one or more point light sources of a transparent plate which carry out incidence from an end side at least It is the light 
guide plate made to diffract, a diffraction grating prepared in a rear face of the above-mentioned plate, and a diffraction 
grating prepared in the surface of the above-mentioned plate ~ While a ratio or a cross-section configuration of grid 
**** / non-grid **** in unit width of face of a diffraction grating of the above-mentioned rear face is made to change, 
and a diffraction grating of the above-mentioned rear face and a diffraction grating of the above-mentioned surface cross 
at right angles and is prepared A lattice spacing of a grid of this surface is set as constant value smaller than an average 
lattice spacing of a diffraction grating of the above-mentioned rear face. Or it is characterized by being set as a fixed 
configuration which diffracts the diffracted light with a high order cross-section configuration of a diffraction grating of 
the above-mentioned surface with a well head, and obtaining uniform and high brightness in the surface of the above- 
mentioned light guide plate. 

[0010] When the diffraction grating 3 (marked line slot) of a reflective mold is processed into rear-face 2b of the light 
guide plate 2 which consists of a transparent plate at intervals of d as an example so that it may illustrate to drawing 1 
(A), Although incidence of the light from the point light source in end side 2c of a light guide plate 2 is carried out 
towards rear-face 2b within space of drawing 1 and it is diffracted by the above-mentioned diffraction grating 3 toward 
surface 2a like arrow heads Dl, D2, and D3 like an arrow head I Between incident light I and the diffracted light D, a 
degree type (1) is materialized [ angle of diffraction / i and ] by making m into an integer in an incident angle, making 
wavelength of theta and light as lambda. 

= (sini-sintheta) **m (lambda/d) - Dl, D2, and D3 in (1) drawing show the direction of the diffracted light when setting 
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m in a top type (1) to 1 , 2, and 3, respectively. Since an incident angle over surface 2a becomes larger than the critical 
angle phi (phi= 42 degrees when [ for example, ] it is a light guide plate made from an acrylic), total reflection of the 
primary diffracted light Dl is carried out by surface 2a, the inside of a light guide plate 2 is led to it at the distant place, 
and since the incident angle over surface 2a is smaller than the critical angle phi, it leaves the secondary diffracted lights 
[ 3rd ] D2 and D3 from surface 2a to a method of outside, therefore, the incident angle i over rear- face 2b - adjusting - 
low - the following (for example, m= 3) diffracted light - surface 2a to this surface, and the abbreviation rectangular 
cross direction - going away - more ~ low - so that the inside of a light guide plate may be led to the following (for 
example, m= 1) diffracted light at the distant place If a lattice spacing d is appropriately decided to the wavelength 
lambda of the point light source, surface 2a of a light guide plate 2 will be illuminated very brightly by outgoing 
radiation light of high intensity left in the direction of an abbreviation normal of this surface 2a, and total reflection hght 
drawn in a light guide plate in an intersection with a vertical plane including the above-mentioned point light source 
which is the space of (frawing 1 . In addition, if many sizes are adjusted, that is, the shape of a quirk of a diffraction 
grating is changed blazing (blazing), the bright line with highest brightness is obtained and this corresponds to the three 
bright lines L of drawing 2 , so that the direction of the above-mentioned diffraction which becomes in the direction of 
an abbreviation normal of surface 2a, and the direction of total reflection of incident light by whenever [ in a slot cross 
section of a marked line slot / tilt-angle ] may be in agreement. 

[00 11] Brightness of the above-mentioned bright line [ in / in a ratio or a cross-section configuration of grid **** / non- 
grid **** in unit width of face of the diffraction grating 3 of rear-face 2b / surface 2a of a Hght guide plate ] L increases, 
and the light guide plate 2 of claim 1 is made to change so that it may be equalized. That is, a cross-section 
configuration has become [ a ratio of grid **** / non-grid **** in serrate / from a sine wave /, or unit width of face ] 
gradually large, for example as a light guide plate 2 separates from end side 2c by the side of the light source, that is, the 
quantity of light which arrives from the point light source reduces it. Therefore, since light from the point light source is 
weakly diffracted by the end side 2c side with much quantity of light and it diffracts so strongly that the quantity of light 
is on few distant place side, the above-mentioned bright line L of surface 2a of a light guide plate appears by uniform 
brightness very highly. 

[0012] Moreover, since the diffraction grating 4 of a transparency mold which intersects perpendicularly with the 
diffraction grating 3 of rear-face 2b is formed in surface 2a of the light guide plate 2 of claim 1 by fixed gap d' as shown 
in drawing 1 (B) which is the b-b line cross section of drawing 1 (A), the diffracted lights D2 and D3 which are visible 
as the bright line L and carry out outgoing radiation in the direction of an abbreviation normal of surface 2a are 
diffracted by the diffraction grating 4 of this surface 2a in the case of here, it is shown in drawin g 1 (B) - as - an 
incident angle - i' (= 0) and an angle of diffraction - from theta', then above-mentioned relational expression (1) - 
sintheta' — =**m (lambda/d') It is materialized, then — the surface - a diffraction grating four ~ a lattice spacing — d - 
- ' - a rear face - a diffraction grating ~ three - an average - a lattice spacing - d — being small - constant value — 
setting up - having - **** - a case - m ~ = - one ~ two ~ three - respectively - alike - receiving — a top — a 
formula - filling - theta ~ ' - theta ~ large - becoming - this - a rear face - the surface - a diffraction grating — four 

- depending - an angle of diffraction - therefore - the diffracted light - that is, - outgoing radiation - light - 
drawing 1 - (- B -) - and - drawing 2 ~ D ~ zero - ' - D - one - ' - D one ~ * - D - two - ' - D two - 

- * - D — three - ' — D three ~ ' - being shown — as ~ large - spreading - adjoining each other - the bright line - 

- L ~ L ~ between - uniform high and brightness - illuminating - consequently since reinforcement of the diffracted 
light of an outside which spreads more greatly of draw ing 1 (B) increases on the other hand when m is set as fixed 
configurations, such as a serration (refer to drawing 4 (D)) which a cross-section configuration of the surface diffraction 
grating 4 is efficient in the high order large diffracted light at the above-mentioned relational expression (1), and is 
diffracted and which adjusted a dental angle, for example, — the same - homogeneity and high — brightness 
illumination side 2a is obtained. 

[0013] A point that technique by diffraction grating of this invention essentially differs from the conventional multiple 
prism which carries out total reflection of the light according to an individual, without each prism working together 
Lattice spacings d are 1/100 of order, comparing with a length of one side of the above-mentioned prism with 
submicron one to dozens of microns (0.1-10 micrometers), it is that a smooth side where it adjoins between many 
detailed marked line slots boils light as a wave motion markedly multiplicatively cooperatively, and can diffract 
strongly, it is markedly alike, and illumination side 2a of quantity brightness is obtained. In addition, a light guide plate 
with such a diffraction grating can machine for example, a marked line slot inside, or at the rear face of shaping by 
metal mold which lined a hologram electrocasting film of a diffraction grating, or a light guide plate, it can direct- 
machine, or it can print a marked line slot, or can stick and make a fibn by printing or hologram. 
[0014] Invention of claim 2 light from the one or more point light soxirces which carry out incidence from a rear face of 
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a transparent plate a diffraction grating prepared in a rear face of the above-mentioned plate, and a diffraction grating 
prepared in the surface of the above-mentioned plate, while it is the light guide plate made to diffract, and a diffraction 
grating of the above-mentioned rear face and a diffraction grating of the above-mentioned surface intersect 
perpendicularly mutually and are prepared It is characterized by being set up so that uniform and high brightness [ in / in 
a lattice spacing of the above-mentioned diffraction grating or a cross-section configuration of the above-mentioned 
diffraction grating / the surface of the above-mentioned light guide plate ] may be obtained. 
[0015] Since a light guide plate of claim 2 has the point light source in a rear-face side of a transparent plate, both 
diffraction gratings prepared in the surface and a rear face of this plate by intersecting perpendicularly mutually serve as 
a transparency mold. By diffraction grating of a rear face of the above-mentioned plate, it is diffracted [ as shown in 
drawing 1 (B), ] so that light from the above-mentioned point light source becomes hi^ order according to relational 
expression (1) of diffraction as stated above in a field which intersects perpendicularly with a marked line slot of this 
diffraction grating, and it may spread in whenever [ big square ], and it makes the train P-2 of the luminescent spot as 
shown in drawing 5 , P-1, and PO, PI and P2 on the surface of a plate. Moreover, the diffracted light from a rear face 
which makes these luminescent spots By diffraction grating of the surface of a plate, in a straight line which intersects 
perpendicularly with each marked line slot of this diffraction grating, and a plane made from the above-mentioned 
diffracted light It diffracts, as similarly shown in drawin g 1 (B), and it is the group of a train of the luminescent spot of 
drawing 5 as a result on the surface of a plate. - ;P. -21, P-1 1, POl, Pll, P12 ;P -2, P-1, PO, PI, P2 ;P -2-1, P-1-1, PO-1, 
Pl-1, P2-1; ~ is made. A lattice spacing of a diffraction grating of the above-mentioned rear face and the surface or a 
cross-section configuration of a diffraction grating is distributed in a pitch with a group of a train of the above- 
mentioned luminescent spot suitable on the surface of [ whole ] a plate, and xmiform and high brightness in the surface 
of a light guide plate is obtained. 

[0016] A light guide plate of claim 3 is characterized by a diffusion board which whitens equalization or the diffracted 
light which carried out the spectrum being formed in a surface side of the above-mentioned light guide plate by 
scattered reflection in the diffracted light. 

[0017] A spectrum is carried out and outgoing radiation is carried out so that from relational expression (1) of 
diffraction, and the diffracted light may illustrate by the arrow heads R, G, and B of drawi ng 6 . [ be / it / the white light 
in which the light source contains light of the various wavelength lambda ] A spectrum which carries out outgoing 
radiation is changed into the original white light. by passing along a diffusion board formed in a surface side. Moreover, 
when die diffracted light passes that the light source is the homogeneous light along a diffusion board, it becomes 
homogeneity further. Therefore, even if it uses a small number of homogeneous light or uses the light source of the 
white light, the surface of a light guide plate can be further illuminated by homogeneity and high brightness according 
to much more uniform monochrome or the white light which does not carry out a spectrum. 
[0018] 

[Embodiment of the Invention] Hereafter, the gestalt of implementation of illustration explains this invention to details. 
Drawing 2 is the perspective diagram showing the gestalt of 1 operation of the light guide plate of claim 1 used for the 
back light of a liquid crystal display. The light guide plate 2 which consists of transparence plastic resin Rear- face 2b 
inclines at the angle of 0.5 degrees - 5 degrees to surface 2a so that the light which carries out incidence to an 
abbreviation horizontal can be received from three light emitting diodes 5 formed in heavy-gage side edge side 2c as the 
point light source on the whole surface. While having the diffraction grating 3 by which fabrication was carried out to 
this rear-face 2b as a detailed marked line slot, it has the diffraction grating 4 by which fabrication was carried out by 
intersecting perpendicularly with the diffraction grating 3 of rear-face 2b at surface 2a. As the relational expression (1) 
of diffraction already described, the diffracted light of a low degree is an abbreviation perpendicular from surface 2a, 
and the lattice spacing d of a diffraction grating 3 is set up so that outgoing radiation may be carried out in accordance 
with the direction of total reflection. Moreover, the ratio of grid **** / non-grid **** in the unit width of face of a 
diffraction grating 3 is set up so that it may become large gradually, as it separates from ****2c so that the amount of 
diffracted lights may increase according to reduction of the range from light emitting diode 5. Here, imit width of face is 
the sum of one grid **** and one non-grid ****, and is the width of face of the unit section. Since the 1 1 sections which 
have the unit width of face shown typically are prepared, the thick wire portion in each section is comparatively got 
blocked in it, so that the thick wire portion of each section and non-grid **** are shown by the thin line portion of each 
section and grid **** separates in rear-face 2b of the light guide plate 2 of drawing 2 from ****2c, and grid **** is 
increasing, he can understand that the amount of diffracted lights increases. In addition, although the number of the 
above-mentioned sections was made into 1 1 pieces on [ of explanation ] expedient, it is many [ far ] numbers in fact, for 
example, is about 1000 pieces in one example. In addition, although the diffraction grating 3 of rear-face 2b made the 
grid section and the non-grid section right and left of each unit width .of face for 2 minutes and prepared them in them 
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with the gestalt of this operation, both are prepared by turns into one unit width of face, and the ratio of specific grid 
**** / non-grid **** may be made to be obtained by the unit width of face. Moreover, the ratio of grid **** / non-grid 
**** can be changed to arbitration, as long as it is not necessary to make it increase gradually as it not necessarily 
separates from ****2c like drawing 2 , and the uniform bright line is obtained by surface hi^ brightness. 
[0019] On the other hand, as for the diffraction grating 4 of surface 2a, lattice spacing d* is set as the small constant 
value of the abbreviation one half of the average lattice spacing d of the diffraction grating 3 of rear-face 2b. the above - 

- a rear face - a diffraction grating - three - depending - the bright Une - L - drawing 1 - (- B -) - drawing 2 - D - 

- zero - ' - D - one - ' - D one ' - D -- two - ' - D two - ' - D - three - * - D three - ' - being 

shown - as - a longitudinal direction - large - spreading - making - adjoining each other - the bright line - L - L 
Although the diffraction gratings 3 and 4 of surface 2a and rear-face 2b are fabricated with the gestalt of this operation 
by a light guide plate and coincidence using the metal mold with which a lattice spacing d and d' are several 
micrometers, and machined the marked line slot inside A gap d and d' can create tihe diffraction grating of this invention 
also by attachment of the diffraction-grating film by in mold shaping, machining of the marked line slot on the rear face 
of a light guide plate, or printing and the hologram on the rear face of a light guide plate that interpolated 0.1-10 
micrometers and the hologram film of a diffraction grating. In addition, it can replace with the diffraction grating 4 with 
above-mentioned lattice spacing d' of surface 2a, and can consider as a diffraction grating with the cross-section 
configuration of a serration shown in drawing 4 (D) which adjusted the dental angle so that m might be efficient and 
might diffract the high order large diffracted light with the relational expression (1) of diffraction, in this case - since 
the reinforcement of the high order diffracted light which spreads outside at a big angle increases - **** - the same - 
homogeneity and high — brightness illumination side 2a is obtained. 

[0020] Drawing 3 shows an example of a liquid crystal display which used the light guide plate 2 of drawing 2 for the 
back light, and this liquid crystal display is formed in sequential parallel at the liquid crystal display panel 40 and this 
lower part, and consists of a diffusion board 36 which equalizes further the diffracted light diffused in homogeneity at 
the whole surface 2a by the diffraction grating 4 of the surface of the above-mentioned light guide plate 2 by scattered 
reflection, an above-mentioned light guide plate 2, and plane illumination equipment 1 which consists of a reflector 35 
which reflects light. Since the above-mentioned each part material except a light guide plate 2 is the same as the 
conventional example stated by drawing 6 , it gives the same number to the same naember, and omits explanation. In 
addition, the reflector 35 is covered so that except for surface 2a of a light guide plate 2 and light emitting diode 5 may 
be sxirrounded like drawing 6 . 

[0021] The plane illumination equipment 1 with the light guide plate 2 of the above-mentioned configuration 
illuminates the liquid crystal display panel 40 as follows. The homogeneous light which came out of light emitting diode 
5 goes into a light guide plate 2 from ****2c at an abbreviation horizontal. Collaboration of the smooth side where it 
adjoins between the marked line slots of a majority of diffraction gratings 3 prepared all over this diffracts in the whole 
surface of rear-face 2b which inclines at the angle of 0.5 degrees - 5 degrees, reinforcement ~ low - degree (for 
example, 2 or 3rd order) the diffracted light — the direction of an abbreviation normal of surface 2c of a light guide plate 
2 " going ~ that strong - low - degree (for example, 1st order) the diffracted Ught can draw the inside of a light guide 
plate 2 by total reflection, tiiat is, it is more markedly [ than that a diffraction grating 3 is detailed at 1/100 of order, and 
the case where it is based on the triangular pyramid prism of the former which carries out total reflection of the light 
according to an individual as the sum of a light corpuscle only in geometrical optics, without one side being as large as 
0.16mm since marked Une / many / slot acts multiplicatively cooperatively, and cooperating with a next door etc. ] alike, 
and the diffracted light of high intensity is obtained. Moreover, since the diffraction efficiency (ratio to the incident light 
reinforcement of diffracted-light reinforcement) of grid **** / non-grid **** in the unit width of face of a diffraction 
grating 3, i.e., a grid, is large as it separates from ****2c of light emitting diode 5, the decrease of the quantity of Ught 
in accordance with separating from light emitting diode is balanced, and the amount of diffracted lights increases. 
Therefore, if there is no diffraction grating 4 of the surface of a light guide plate 2, the imiform bright line L (refer to 
drawing 2 ) wiU appear in surface 2a by the high brightness prolonged from each light emitting diode 5. 
[0022] However, since the diffraction grating 4 which intersects perpendicularly with the diffraction grating 3 of rear- 
face 2b as shown in drawing 1 (B) and drawing 2 is formed in surface 2a of a light guide plate 2 by fixed gap d', the 
diffracted lights D2 and D3 which are visible as the above-mentioned bright line L are diffracted by the diffraction 
grating 4 of surface 2a in the case of outgoing radiation. Here, since theta', then incident angle i* are 0 about an angle of 
diffraction as shown in drawing 1 (B), it is from the relational expression (1) of above-mentioned diffraction. - 
sintheta -**m (lambda/d') It is materialized, since lattice spacing d' of the surface diffraction grating 4 is set as constant 
value smaller than the average lattice spacing d of the diffraction grating 3 on the back - m= - theta' which 2 and 3 are 
alike, respectively, and receives and fills a top type becomes larger than theta, and this means that whenever [ by the 
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surface diffraction grating 4 / angle-of-diffraction ] is larger than a rear face, therefore - the diffracted light - that is, - 

outgoing radiation - hght drawing 1 - (- B -) - and - drawing 2 - D - zero - * D - one - * - D one - ' - 

D - two - * - D two - ' D - three - * - D three ~ ' - being shown - as - large - spreading - the 

surface ~ two ~ a - adjoining each other - the bright line - L - L - between - uniform Furthemiore, since the 
diffusion board 36 is formed above the light guide plate 2 like drawing 3 , it is equalized further and the diffracted light 
which passed along the diffusion board 36 illuminates the liquid crystal display panel 40 in homogeneity and high 
brightness very much from a lower part. In addition, since except for the surface of a light guide plate 2 and light 
emitting diode 5 are covered by the reflector 35 and incidence of most light of light emitting diode 5 can be altogether 
carried out to a light guide plate 2, the liquid crystal display panel 40 can be illuminated in high brightness very 
uniformly and very much. In addition, with the gestalt of the above-mentioned implementation, although the point light 
source has been arranged only to heavy-gage side edge side 2c of a light guide plate 2, you may arrange the both-ends 
side of a light guide plate in order to raise the brightness of an illumination side. 

[0023] D rawin g 4 shows typically the brightness in surface 2a of a light guide plate 2, i.e., the reinforcement of the 
diffracted light, and the well-known relation between the lattice spacing of a diffraction grating 3, and a cross-section 
configuration. However, in drawing 4 , incidence of the light is not carried out into a board from the end face of a light 
guide plate as mentioned above, but it is carrying out incidence to the light guide plate at the abbreviation perpendicular. 
In addition, Mr. T.K. gay load (T. KGaylord) announces this drawing in the diflfracted-light study work shop held in 
U.S. Georgia Institute of Technology in March, this year. Although diffraction will arise only in a specific degree like 
drawin g 4 (B) if diffraction will arise like drawing 4 (A) to a high order number (refer to m of the relational expression 
(1) of diffraction) if a lattice spacing is large, but its lattice spacing is narrow while the diffraction efficiency of each 
degree is low, the diffraction efficiency is high. Next, in the case of the sine wave like drawing 4 (C), diffraction 
efficiency is low so that a cross-section configuration may be well seen to a hologram diffraction grating, and the serrate 
case like drawing 4 (D) makes in agreement the direction of the total reflection of incident light in the direction of the 
diffracted light, a blaze grid as stated above can be made, diffraction efficiency is high, and when it has the shape of a 
step like drawing 4 (E) called binary diffraction grating, diffraction efficiency becomes low so that it may see to the 
diffraction grating of machining well, furthermore, the increase of the ratio of grid **** to non-grid (non-marked line 
slot) **** [ in / as drawing 2 described / the unit width of face of a light guide plate ] - if a decrease is carried out - the 
increase of the area of a diffraction grating - since a decrease is carried out - Ihe increase of diffraction efficiency - a 
decrease is carried out. Therefore, although the ratio of grid **** / non-grid **** in the unit width of face of a 
diffraction grating 3 was changed along with the longitudinal direction of a light guide plate and the brightness of 
surface 2a of a light guide plate was equalized with the gestalt of the above-mentioned implementation, equalization of 
brightness can also be attained by changing the cross-section configuration of a diffraction grating similarly. 
[0024] Drawin g 5 is the perspective diagram showing the gestalt of 1 operation of the light guide plate of claim 2. while 
receiving the light which carries out incidence from the single light emitting diode 5 formed in the central lower part of 
rear-face 12b as the one or more point light sources, fabrication of the light guide plate 12 which consists of 
transparence plastic resin and presents a thin tabular rectangular parallelepiped was carried out as a detailed marked line 
slot so that it might intersect perpendicularly with rear-face 12b and surface 12a mutually ~ it has both the diffiraction 
gratings 13 and 14 of a transparency mold. Lattice spacing d* of the lattice spacing d of a diffraction grating 13 and a 
diffraction grating 14 is set as constant value so that uniform and high brightness may be obtained in surface 12a of a 
light guide plate 12 in consideration of the wavelength lambda of the light emitting diode of the relational expression (1) 
of diffraction etc. The relation between the above-mentioned lattice spacing d, d', and the flare of the diffracted light has 
so large that a lattice spacing is narrow as the paragraph [0022] described a flare, and its flare is so small that a lattice 
spacing is large. Although the above-mentioned light guide plate 12 is not illustrated, either, it constitutes the plane 
illumination equipment which illxmiinates the liquid crystal display panel 40 from a lower part together with the same 
diffiision board 36 and a reflector 35 with drawing 3 having described. 

[0025] The light guide plate 12 of the above-mentioned configuration illuminates the liquid crystal display panel 40 as 
follows. Incidence of the light of Ught emitting diode 5 is perpendicularly carried out fi-om rear-face 12b of a light guide 
plate 12. By the diffraction grating 13 It diffracts [ as shown in drawing 1 (B), ] so that it becomes high order according 
to the relational expression (1) of diffraction in the field which intersects perpendicularly with the marked line slot of 
this diffraction grating, and it may spread in whenever [ big square ], and the train P-2 of the luminescent spot as shown 
in surface 12a of a light guide plate 12 at drawing 5 , P-1, and PO, PI and P2 are made. Moreover, the diffracted light 
from rear-face 12b which makes these luminescent spots By the diffraction grating 14 of surface 12a of a light guide 
plate 12, in the straight line which intersects perpendicularly with each marked line slot of this diffraction grating 14, 
and the plane made from the above-mentioned diffracted light It diffracts, as similarly shown in drawing 1 (B), and it is 
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the group of the train of the luminescent spot of drawing 5 as a result on the surface of a plate. - ;P. -21, P-1 1, POl, PI 1, 
P12 ;P -2, P-1, PO, PI, P2 ;P -2-1, P-1-1, PO-1, Pl-1, P2-1; - is made. Since the lattice spacing d of the diffraction 
gratings 13 and 14 of the above-mentioned rear face and the surface and d* are distributed in the pitch for the whole 
surface 12a of a light guide plate 12 with the suitable group of the train of the above-mentioned luminescent spot, the 
uniform and high brightness in surface 12a of a light guide plate is obtained. In addition, as shown in drawing 5 , when 
the luminescent spot Pij makes a zero the intersection of the apparent vertical which passes along light emitting diode 5, 
and sxirface 12a and sets the diffraction direction according the diffraction direction by the diffraction grating 13 on the 
back to the diffraction grating 14 of x and the surface to y, an x-coordinate and Suffix j express [ Suffix i ] a y- 
coordinate, respectively. 

[0026] althou^ there is no drawing example in the upper and lower sides of the above-mentioned light guide plate 12, 
since the same diffusion board 36 as drawing 3 , the liquid crystal display panel 40, and the reflector 35 are formed in 
them and the light of the above-mentioned luminescent spot distributed in the suitable pitch for the whole surface 12a is 
diffused so that it may become homogeneity distribution further, light emitting diode 5 can illuminate a liquid crystal 
display panel by homogeneity and high brightness further also by the single or the fraction. More generally than the 
light guide plate 2 stated by drawing 3 the light guide plate 12 of drawing 5 has thick thickness, and although thickness 
of the part of light emitting diode 5 increases, light emitting diode 5 is not so thick as the conventional fluorescence 
pipe, and since light emitting diode is formed in the rear face, there is an advantage that surface brightness becomes 
brighter. In addition, with the gestalt of operation of drawing 5 , although light emitting diode 5 was simplified, it is 
good as for plurality in this, then the surface of a light guide plate 12 can be illuminated still more brightly. 
[0027] Although the diffraction gratings 13 and 14 of rear-face 12b of the light guide plate 12 of drawing 5 and surface 
12a adjust a lattice spacing d and d* and obtained the uniform and high brightness in surface 12a, as the paragraph 
[0019] described the cross-section configuration of a diffraction grating, they can be made serrate and can also obtain 
uniform and high brightness. In drawing. 5 , although fabrication of the diffraction gratings 13 and 14 of rear-face 12b of 
a light guide plate 12 and surface 12a was carried out, as the paragraph [0019] described these, it can create also by 
attachment of the diffraction-grating film by in mold shaping, machining of the marked line slot on the rear face of a 
light guide plate, or printing and the hologram on the rear face of a light guide plate that interpolated the hologram film 
of a diffraction grating. 

[0028] the above - although the light emitting diode which emits the homogeneous light as the light source was used 
with any gestalt of operation, if the point light source which emits the white light can also be used and a diffusion board 
is formed in the surface side of a li^t guide plate in that case, light which carried out the spectrum to R, G, and B by 
diffi^ction is again made to the white light by letting a diffusion board pass, and a liqxiid crystal display panel can be 
illuminated good. Furthermore, the light guide plate of this invention can be used suitable for the Iximinescence 
induction board which is looked at by not only an above-mentioned liquid crystal display but the ceiling in a building 
etc. and which printed the mark of an emergency exit on the surface with the point light source to the end side. 
[0029] 

[Effect of the Invention] By the above explanation so that clearly the light guide plate of this invention according to 
claim 1 The ratio or cross-section configuration of grid **** / non-grid **** in the unit width of face of the diffraction 
grating prepared in the rear face of the transparent plate in which the light from [ from an end side ] the point light 
source carries out incidence at least is made to change. The diffraction grating of the above-mentioned rear face and the 
diffraction grating prepared in the surface of a transparent plate cross at right angles, and is prepared, the above — And 
since it is set as the fixed configuration in which it is set as constant value with the lattice spacing smaller than the 
average lattice spacing of the diffraction grating of the above-mentioned rear face, or the cross-section configuration of 
the diffraction grating of the above-mentioned surface diffracts the high order diffracted light with a well head It 
diffracts as the uniform bright line with which this diffraction grating and the light from the point light source cross at 
right angles from the above-mentioned point light source by the diffraction grating on the back first, and is prolonged. 
Subsequently, it can be high and between the bright lines which are diffracted and adjoin each other can be illuminated / 
by uniform brightness so that it may spread in whenever [ big square ] in the direction which intersects perpendicularly^ 
with this diffraction grating by the surface diffraction grating, and the surface of a light.guide plate can be compared 
with homogeneity by high brightness, therefore - if it applies to the liquid crystal display which drives this light guide 
plate by the cell, a liquid crystal television, the luminescence induction board which displays an emergency exit - the 
former - comparing ~ a compact ~ and it can be markedly alike, bright uniform lighting can be obtained by little power 
consumption, the life of the light source and a cell can be prolonged, and long-term use can be enabled. 
[0030] While the light guide plate of this invention according to claim 2 intersects perpendicularly mutually, the 
diffraction grating prepared in the rear face of a plate with the transparent transparent plate in which the li^t from the 
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one or more point light sources carries out incidence from a rear face, and the diffraction grating prepared in the surface 
Since it is set up so that uniform and high brightness [ in / in the lattice spacing of the above-mentioned diffraction 
grating or the cross-section configuration of the above-mentioned diffraction grating / the sxuface of the above- 
mentioned light guide plate ] may be obtained The light from the point Ught source diffracts to a radial in the field 
which intersects perpendicularly with the marked line slot by the diffraction grating on the back first, and makes the 
train of the luminescent spot. Subsequently, since it diffracts to a radial again in the straight Hne which intersects 
perpendicularly with each of that marked line slot by the surface diffraction grating, and the plane made from the 
diffracted light from a rear face and the matrix of the luminescent spot is made, the surface of a light guide plate can be 
compared with homogeneity by high brightness, therefore - if it applies to the liquid crystal display which drives this 
Ught guide plate by the cell, a liquid crystal television, the luminescence induction board which displays an emergency 
exit — the former ~ comparing — a compact — and it can be markedly alike, bright uniform lighting can be obtained by 
little power consumption, the life of the light source and a cell can be prolonged, and long-term use can be enabled. 
[0031] Since, as for the light guide plate of this invention according to claim 3, the diffusion board which whitens 
equalization or the diffracted light which carried out the spectrum for the diffracted light by scattered reflection to the 
surface side of the above-mentioned Ught guide plate in a light guide plate according to claim 1 or 2 is formed, although 
it carries out the spectrum of the diffracted light which carries out outgoing radiation from a light guide plate if the point 
Ught source is the white light It is changed into the original white light because this spectrum passes along a diffusion 
board, and if the light soxirce is the homogeneous light, the diffracted Ught which carries out outgoing radiation will 
become homogeneity further by passing along a diffusion board. Therefore, even if it uses a small number of 
homogeneous light or uses the light source of the white light, the surface of a light guide plate can be further illuminated 
by homogeneity and high brightness according to much more xmiform monochrome or the white light which does not 
carry out a spectrum. 
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* NOTICES ♦ 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation, 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DRAWINGS 



[Drawing 1 ] 




[Drawing 3] 
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tLxcrm:m.^z^<m\X't. m.\,z-mmwt 

^iX^^lltifiX'th. 

[0014] il^3i2<^!%BBIi. JiBB^r«imwS®*> 

m^zm^hixfzmm-hiMwmc^m^zm'f i^ti 
tMt^j^'^xm^^hmm.x'ib'^x. mm^ 

-c©v^»«*<ti^tis J: 0 izwa^^tix^^^h z t imi 

[0015] mmm2(r)m^mi. mm^u^i^<Dmm 
miz^mm^cr,x\ ^costmostBt^i^sv^ 

{cii3St'Ciftft^>*ifelIItift&^{i. mzmmb^j:i,. 

10. SEiE<7)ig*f<ogg^3e(i)icL/c*n\iai (B)t^ 

■fJ: 3 tc:<7)iii^^g^<oSij»^fcii3c-tSWi*i'Cil?»:t 
;i«f0 5 ic^^-f J; 0 ^3»^w^JP- 2 , P- 1 . Po . Pi . Pz 

■C\ |3H:<01(B){CS^-rJ:^KigjffU-C. «*^f*c<7)a 
iBfcifem«{C05<^jSO5i|<Offl - ;P-2i,P-„.P 
oi'Pii'Pi2;P-2.P-i.Po>Pi'P2;P-2-i.P-i-i. 



0-1 
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mAff)^<7mtf'm^i^(^0m±mzmm^i:'y^T^^ 
IX. m^m<^mmizinfi,i^-xm\''^mmmi^tit 

[0016] m^mmmm. ±smmL<rmm9i 



[0017] 3Kj!l*«^(Ojft*A«03feSr-^tf efeJfcT* 

hb. mmmmn)i}^ii>mhmxoiz. 

ms<r)mR.G.BXm7^tlXo^zm:lXiiiMt 

h. mthmi\t. mmm<.zm't^ixtzmmii:mh 

Zbizii-iXjtffini^mz^tt^ixt. tt:. tKmm 

^x'hhb. mmmwM.imh:ib\,zii'ox^h 
mm^m^^ti^ixii. mm.<7)mmi-Mi^^j: 
mmmt>i-zbi}^'c^i>. 

[00 18] 

iziimmmmti. m2{i. mmTmmff)^^"^^^ 
y^hizm^ (>tirzmsm i com^mcr>-'mm<r>mmi: 
yjitmmiX'hh. mmry:^T^ 'ymm'h^j:hm 
mL2ii. sffl2b*«. ^mbLxmmmma2cizm 

3t«:^ji-CgWfl.J:afc:^ffi2atCJtLT0.5- 

mmmmi. z<om2biz. m'^j:mmb ix 

&m\iT^ixfzm9rm'F3i^-tlbbUz. ^H2a 
Sffl2bOlHltlf*li^3tcit3SL-Cfi!4jeSnlSti.;tia 

W^^(l)T«=iB^feJ:'3fc. ffi»:<OllISf3fe!)^ffl2a 

izm&^tih. tt:, mmm-scommzmht^ 

mmcom^izmtxmmm.tmM-t6 xoiz.w.2 

ci}-mtiHzm.'^X}miziz^<^j:h i:ol,zm&^tL 
Tt^l.. ZZX\ ^iiOSbii. locojmuiit 100 

mm.2cr,mm2Mzii. i^^iz^^titzmim^t 

«a 2 c*> /i> ^ni. {J i: #Era-C0*iMlg|5^0fiJ-^ . o t 

1 IfflkL/c*^. m^WlMMc^V^ScT. Wi.lfl(M 

t14lOOOiiSJ^T-J> S . ^fe . SB 2 b<r)mmm' 3 

te&fc2^tTSft:^*«, W^SrlOiOmffiefftC^SS 

mi^iiixdizLxhx\>\ ttz. m^«i^/^mf 
m<Dmi. !&i'ii:>m2<Djioizmii2ci)-(,mtih 
iz-:>tixmm^-t^mii^j:< . mmiDmrnrnz-m--^ 
imm^ixm'o. miz^it^^tizbti<x'^ ^, 
[0019] -If. m2&<^m^4ii. m-m^ 
d • ifims 2 bo^mm^F 3 «w%*s^Ri a m^<o 
/^$vw^^i^cis^$i^Tv^•c, ±ieg®toiiijffte^3 

liZXlfmLi:. mUB) M2<r>Dt' .Di' . D-,'.D 
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TO, rapid, d'*«0.1~10 Aim, IIli)ft&^c7)*D^9 
Ali&i*ilfL/::>f y^-zPFfiiU^. 3^3t««ffl^o^M 

til. Ill*ft&i^)i<7)5l#ttt J: -^T tf^js-ri. C t m 
#1.. ^fc, ±lfitSi^raild'$rto^ffi2acr)lHltff*li^ 

[00 203 I13{i. m2(r)mmL2^f<>^v9y-i UZ 

2a^f4jtci^-tcteicLitlIIfff3eiJ-SLRW{c J: ^> 
fl:t-|.ffiiS:«3 6 ,±lB^3fe«2 .iJiof^t^RI* 
tlOyUi^^S Si/^io^xh'fmSmW. 1 i: T-fllja^ 
ix*. S3t«2$rl^<±iS#gi5Wi. 06T'5E'<^ctJe* 

mtn t^j:(ox. m tmum~mm Lxmrn^ 

«?20«ffl2aW^hi:l6*r^^- H 5 SrHtfi: a fcS 

[0021] ±ifi«^<7)#5fe«2 S: i,-PmBS3\^S 1 
{i, »:<oJ:3tc?ffi^^>'-?:f/l'4 0i&Hg^,-f. i^^jr^ 

iBR2lcA0. 0.5' <7)ftS-eiS^-ri.KtB2bcO^ 

ffiKii^o. ^<r>miizmf<^tifzmm'3<7)f^WL(r> 
mumwicr>m-ti>mm(r>w,mzX'yxmiir^ti. 

JS<7)®}^ (fiaj X {f 2 , 3 dO Etfimmm. 2 tfO^ffl 2 ceo 

mfi±Risixmm.2mmpixt. oto, ini^fiSi^ 

3Ji, l/100<7)^-:5^t'Miffl*»0^iSc«O^JilS«*<ffi|lI, ffl 
«LT#ffl-ri.OT\ -ffl3!?S0.16iiimi::^#<,|?Si:^|5l 

Rmtm^coE.nmroxj.mzx^^x'ot. <s 

5iOfflffl2c*^A>^|.(Cta!-5T;^t^ < ^oTV^ 

-5Tiii*f3t**««iiirfs. mm.2ff)mmm 

t»f*S^4*<'5r{til{f, ^M2aWi#^^^:t-F5 



[0022] L.*>L, ^3t:K2<0^ffi2a(C{i, 01 
(B).02{cS?t<ta^rSiii2b<o|lIJf*rp3K:iI3WS 
HlJftS^ 4 *^-SraPg d • T'IStt ^>ilT V^I.«OT, ±iB 
»i^Lfcfri,;c.l.|lISf3KD2.D3{i, ^H2a<0Ill^tS 
^4{Cj:-?TajftfO|gK|lIJf§ilS, ClCir, 01(B) 

<0T\ ±Mcr)^ifr<r>m^^(l)*^(> -sin6''=±m(A 
/d') *m-ri., ^ffic0IIltfftfrf4Ot&^raRld' 

^mzlk'&^tlX\'^ti)'^. m=2,3<7)*>!r{Cji?tLT 

*} hmcomm-A izxi,mtfmmc^:fjij'±^ v^c: t 

SrSift-rs, IlISritotOaiW3t{±, 111(B) 

fcJ:yil2cODo',Di'. D-i'.Da', D.2'- Dj'.D 

»3K«2<7)±:fr{C03O*D<Eti[«3 6*<ig{t^>ixTV^ 
Scot. SfcSiilii3 6?rfflof^(lI}f3t«i$'otcJ^— lb$ 
it. ?Sft^^'«^;l/4 0^T:^*»A>#«{C%-*»o®W 

sw^-ri., mix. mm2mmmtm:y^ 
H 5ff)m^mxmm.2 i^Aits-t c t a^x- 

§ -5<^T% }«fi^U/>4 0 i:miZi^i3*omiiZ 

mx'\i. ^mmm2m^mm.2cff)^izmm 

WM.tXi>X^\ 

[ 0 0 2 3 1 ii4{i:, mim2cr>mm2aiz}nfimm. 
mim<7)M^(^m^ii^^iz^Lx\>^?,, mt. ma 

T1i, m±M<r)X 0 \,zM%m.<r)^mi)^t:>Winz7^ 
h<r)X'tc<. mmnz^mzK^LX\>^h. ^rtJ. c: 
<m\t. T.K.>-Mo-K(T.K.Gaylord)ft*^ ^3 

n {c^fflv-' H -i^rimi::^x»fitzmm^nm 
^■^t,zii\^x%0iLtzh(nx'hh, . 
ii4(A)<:o*D<. n-<!Kmm<mm.(\)(nmmk)^ 

raii*i$i5v^i:. 04(B)co*D<. m^<om.x'Ltm^ 

*D^^5A|lIf(f1S^tft<»<otl.l.J:3(C04(C) 

tsxwz$k<^t>tihi.oi,zmA {x»<nmmm^ffim 
^\t. m%<r)±m<nrtimmi±<nij^\.z-'^^^ 
xw&<r)'fv-xm-im z b ifix^xm^%m*m 

Ktziioiz. mm<ommz}imim^mmim) 

m^^zm-im^«i^<7)iU}<m.mixii. [iitfftSi^<o 
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[0024] @5{i. mm2ffmm(o-mmmm 

2bt^ffii 2aizmMzm:i^-t^xoizmm^j:mmmb 
ix&imifn:$tifzmzmsim<7)mtfit&'F 1 3 . 1 4 S: 

-•Cftv^»s*i#^>n& i 0 \.z-^mzWL^-^ixx\^ 

2t. @S^L^:V^**03TJE'^/ii:l«l«l<OSSi5Plg 
36.'j7U^':5'35t -JitC, ^gfB^>'^•:^.;^4 0 «• 

[0025] ismmmm. 1 2«i, a 
^^>«;^;^4o^!B^>•r, m,r^:^-v5ffimi. m 

mil 2c7)Sffll 2b*>^,SEtAltLT-eiOIlliff^&i^ 
1 3tJ:0. lllJ)fc7)M^5i;(l){=t;t*«V\01 (B)(CS^ 

t ct d \.zzmtiim-<nmm^zmss.-ri,mmmz 

^: s (a k'±f^mx'm'^i x a tEDf t . 1 2 <?d^ 
ffi 1 2 atcia 5 i d p. 2 , p. , . p 0 , 

Pi.Pzii¥^, tti. C:it^><03W^$rf^l.«ffll2b*> 
^<0lHl*r3K«i. mm.1 2<D0mi 2iimVTm=Fl 4 
t^cfc 0 , i£7)IIIt)ftS^ 1 4co#m«ti:3S-t&ii^fc 
±teiIIi»r3fc-ef^'oni.¥ffil*lT% |SI t < H 1 ( B ) iZyp-t 

jioizmmtx. m.^i^<nmmiz^mi>zm 5 o»js<o 

mm ••■ ;P.2i.P-ii.Poi.Pii.Pi2;P-2.P-i.P 
o,P,,P2:P.2.i.P-i-i.Po-i.Pi-i.P2-i; •••**f^ 
^>^^-S . iiOTt^fflonlJftSi^ 13,14 <r>^'m 

Hd. d'{±. ±?mM.(mff)t&imm.i 2commi 2 
&^mzmm^j:\^-yi-xmi-hcr>x\ mm<r)mi 
2iizmfhi^-x'is\'m&m%^ti^. isi^p 
io(±, msiz^xoiz. ^^y-(:t-Y5^misim. 
mt»mi 2ac7)3^iSrisj±it L, mm(omifrm-i3 

(wet S @t)f*f6i^ X .^ffiiomtfrfS^ 1 4 i s ifliSf:^ 

[0026] ±mmm. 1 2 co±T(c{i. ii^t^v w 
11 3 1 i5iai(?)t£ts:« 3 6 . ^a«*>'N'^vi'4 0 , y 7 u 

:?3 5*^(t<c.tlTV^S<0T\ *Bfl 2aik*Kai«)^r 



^ t I. , 0 5 1 2 tt . 0 3 -C^^c^S^Tt 

«2J:0iHR(=i|tS*«l|C<s *fe^^^'f:j--H50 

'»{Ji:'J?<^<, ttzm:y^^-Yi:^t,zmx\.^ 

m-tcUc*^ ^itS- suite LTtJ:<. ^otixm 
3t«l 2(7)^ffiSr-lBSS<Bg^,-r^fc*<T'#l.. 
[002 7] 05<^3K«12<oaffll2bfc*ffil2a 
C7)|llt;f*&i^l3,14«i, ISi^raiSd.d'SriSBL-C, 
^BB 1 2a{Ct5(tl. J^--C'il;v^lWi^$:f#S i d t L/c 
l»lifrtS^<O»fiB?»ttS:gHS(00193 fav^Jt J: o Hzm 

ummmz-th^£>£ Lxm-'X-^\m^i%i ^th 

T'^S. Il5t1i, ?l3t«l 2(7)mmi 2bt^ffll 2a 
X. tt:iimmm^^(^mi'^t^\:>i^yJ^lziiim 

[0028] ixis^-fii<rmm.mmx'\, . t lt 
\.z^tyixh -^Wizmm.^ t h^\,zw^u<n'7- 

[0029] 

Wizm'styh.tzmmi-if. ^^^<rms\m-\zm^ 
\.xmt>f\.. t-^^<rm^i^mMm<nmwi- 

xmmh~'^smz%.%%i\.x\^h<nx. mm-^t^ 

IlI*f^S^{cii3eUT®V-g.J^-^»lli: LTHiJf^ix, 

nzi^^x:mfi,i,=,\.zm'^Kxm'^'^'>mm^ 
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[0030] :^^'mmim2iiztm<7)mmnis mm 

m^\izii 0 ^<r)imm\.z^-thmnTmw,zm 

Lxnskc^mv^ 0 , dL\'^x'^m(^Wifxm->>zi. o 
mmmzm.'fhmmtMmii^hff)mm:X'^htii 

:i(^m%WL^mmx'mi^tihm.^,m^w.M 
§^T\y\^M^uimithmmmw/j:}i\,z^^ti 

x-mh < i^-^smmim ztffix-^. mtn^i/mm 
(ommiib. mmi-^mi^ztiztij^T^^. 
[0031] t:m<^nm3i,zmkmm.ii. m 
II 1 tfzii 2 izMmcomm.izti\,^x , ±Mimm.(^m 
ffifflic, m.Mizx-oxmmmi^-'ittfdijmuz 
mtfTmei^itt^iiim.*mif^tix\'^hm\ ^ 



ffi. zm^i}^w:m.i:m?>zkxit<7)}^^mz^tt^ 

[lljB<7)ISm=5riiiBfl] 

[11] mm<r>^,^\.zWi.\^toiitzm(m\,zi. 
[02 ] immfm^\\iz^<rmm.<r>-''m!ri 

[03] ia2<0SS;jt1S^^N'>y^'7-f htfflV>yi?Ka^ 
<7)ffiED^ji|t^llT'» h . 

mmmmm^-tmmxhh . 

[06 ] m^wmdmii^tcm^'^hh. 

\-W^m^^. 2,\2-mm.. 2a. 12a-^ 

li. 2b.l2b-Sffi, 2c-ff|SlilSffl. 3,13-8 
moM^^f. 4. 14-«S<7)|iHft^S^, 5-l63K^^ 
'f^-H, 35-U7U^:J'. 40-?g 



[01] 



(8) ^¥1 1-287993 




(9) 



i^BBTl 1-287993 




miEKiMkm.^] mm 



mmt:^mx'\s\viti-mmz^^^tix^^x . 
±timm.(ommiz}ii'rhi^-x-^\>msii}mf>tLi.x 

diz^j:':>X\>^i,Zbi:mib-tmm., 
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[¥i^lliE3l 

C«iEM«3SB=&] 00 0 9 
[00 091 

i«*]ai<o^Bfl{i. wmwm(r>'}^*£<)^%>~^ 
tit\jtmm^^zi.'>xws\'^^hmmxh'iX. ± 



m:mmh~'mmzw&'^in.x\rr:. kMimtwr> 
^\,zmh^x:%\mm^''^hiihx^ t^r^T^^ 

[ffliE*«R«S«l 0 014 

[00141 if««2 colSHHii, 2HH^:««ttc<^W*» 

m.zm'fioixtzmiWi-hmwm-<r>^mm}<^ioti 
fzm\^\z^->xms\'^^mmxh'yx. ±ies 

iBiOllISflS^i:±IE«ffi<^IlIfif«^^*<. Sv^tiKcLT 
igtt^fll.ti:tlc. ±i2IlI»f1gl'<^tS^fail*7t(i± 



